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(54) RECOMBINANT SUBUNIT VACCINE AGAINST E RYSIP E LOTH RIX RH U SIO P ATHIAE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new polypeptide which has a 
specific amino acid sequence, has an activity of inducing defense and 
immunization against infection and pathogenesis by Erysipelothrix 
rhusiopathiae, and is useful as a vaccine effective for treating and 
preventing the infection of E.rhusiopathiae and so on. 
SOLUTION: This is a new recombinant polypeptide which has the amino 
acid sequence shown by the formula or an amino acid sequence obtained 
by deleting, substituting, adding, or inserting one or more amino acid(s) 
from, in, to, or into the amino acid sequence, has an activity of inducing 
defense and immunization against infection and pathogenesis by 
Erysipelothrix rhusiopathiae, and is useful as a vaccine effective for 
treating and preventing the infection of E.rhusiopathiae and so on. This 
polypeptide is obtained by preparing a genomic library from chromosomal 
DNA of strain Fujisawa which is a typical strong pathogen of 
E.rhusiopathiae, screening the obtained library with a probe having its 
partial sequence, incorporating the obtained gene into a vector, 
transforming a host cell such as Bacillus brevis, followed by culturing the 
obtained transformant. 
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(57) [mm] miEm) 

mm] unmrnm^ : tm^tcu.^m-ri>tc^<Dv 

F-T-5DNA, e<DDNA£fiJffi-T£ili&*DNA&fi5 



1 

[ m&m 1 1 jut© < a) x« cb)«c^r # y ^ 

F. 

(a) ^*©I^J##lfc^*"7 5>'KEW J S:#"$'ft# 
y*7> F 

cb) se^M©!^*-^ i jcth-tt s -/sffiffi^Jtcfci^r i 
[W3joa 2 1 mm i (cut*©* y f* =»- f 

T5DNA. 

[ 3 ] ie5ij«©ie?"j#-^ 2 Kisvr * f u * f 

Effl&fr*"&. «WCI2»CB*I©DNA. 
[If JJBB4 ] S»#Ht l KIBtt©* U F©Wfi# 
ffit?*-3"C. lt*312*fc»3«:E«l©DNA**tf« 

U »Ji5WS»Snfc«^iNlllS*«»CcS«L. tfSL- 
W»# U ^ ^ F *0iW ft C t **tf 

ft. »*q(4{cBtt©*j£. 

[«*3B6] WffiDNAjfiWt©* • 
^Utx4*Z)i'^M^ F*=»- FTftDNAffi 
?"J£S*v ^;i<;* • yut^i*©^o*-^-Kf^ 
ibpitttcis^snriift. wjjbsskei*©^*. 

[HUJ8B7J W*fl|4~6©t»rti*«:ffitt©*ffi«: 
«t o -c*HI 3 titc* V^<7'3- F. 

[ if 8 3 Itftl 1 $ fctt 7 KiBiS©* V * F 
%$tf»»#M«as©i^R*A:{**Kiffl© , 7i'^'>. 

[»#3I9J T5?»'0 rt^to. ff#^8(clB4E© 

[ if #35 1 0 ] itulBT 2? a /<> h *s^Bf<®S*l* 
ffl»*.Sl*ffl»e»* (rmLT) t?*ft. »#*9 KiBtt 

©C^^>o 

[»*3H 1 1 3 mm. i $fc«7 tcists©^ y 

FfcMf fttixf*. 

tnttr&ft. flMSfll iecEtt©tW*. 
WJtttt©**** (thtHO «cW#Jf 8~l 0©t> 

■rh*tcffi«©^*^>*w*si**i i u < i 2 

{ciet£©ft&£18:#-rftc££$i?. WHI1M9lk«ifi 

1 4 3 «B»**wnwwas*s^ 

tc<fcoT*T*>ftft. if im 1 3 icl3tS©^S. 
[ 1 5 3 BWWK«» Ofc**fcttJ«W- * 
nJtttt©*fttt«8 (fchiiO K. W*flll $fc»7 
CCiSfg©5i< 'J-^?? F t rmLT7'i'»^> F tCDUS® 
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[if#^16 3 IM8K1 t>0<W7tclBK©JJ<y^^ 
?■ F SfcttWPJBB 1 1 0 < it 1 2 CCfBtS©^©, 7 

#ffis*©^m^©fiefflo 
[*wi©i&MttiHH] 

[000 1 3 

[^BJ©RTftSr#^if3 *»MBIW9««r©«Uft«.B 
tSP# 'J ^7' 5=- FtnM( recombinant protective polypept 
10 ide antiqen : rPPA). ^©1^, y F *3 - 

FfSDNA. »#y^:/*FK:*t-rftJ/i(*. V?3-=- 
•y F9i'9 : >i lt©g* , J^^ F©^ffltcMTft. 
[0 0023 

m&O&Ml (Erysipelothrix rhusiopathi 

ae) «K. -f^J'f. Us -tiBJUtt £©*«»*» 

tOHJBtttfcfcfc* =g£©££tt«:*#&tt**-5*-"C* 

fco sGseffipi^i»ffi«:tec»t»««t*Kaett*i©— 
o(cfgssnB(cfec»r^H3 , o o omm&om&n 

20 a«-e©^tst©B«#J£^*^^^tiftci^6. 
m#> b %m s ft ft A n D D©^i4ic *>#^ i ft o t t » 

ft. 

[0 0 0 3 3 to^H-Cl*. ^#*^T f'J79 t*>^»n 
^ifi-CSWftlf^btflpSS^ ft/cJBtf}#^S1*Koganei 

ttj&^iait^n/cis^^'? f ^>**oft < 

v>XKBMWOB£©*MKtt**>^C^. !S{*©fii»« 
^spf iwc*jc»r«ittiifiFffl*wrc t . *fcflMt 

BWSffi 0!*©JP53E*> ^ 17 * ^ >*** 5 #8S 3 n ft C t # 

30 fgffisn-c^ft. 

[0 00 43 -^. ttSitVf^t l/ttt. 
TSSJii L/c^ * f - 'J > * >S.O'^H(** 1 6 T 'J 

i^ft 0 T;v*y»asaMii^+©^^<i:b-ctt, 

6 4-66 kD aCSak^^^^flMWWStt 
(Epidemic Infect. ,107 : 637-649,199 

40 1). 

[0 00 53 ffc^ ^©ESWKJR©aG^ffl»^.<*i 
L,tlJ> Calan i Tfmonv*l»fJ»B©5. 4kbOl 

e?KW"CiB»>L*:7 r -y*««ss-e;fcH£*iM9© 
^«?«j±»-r5asi/7cv^xeft?tti 4~i 7%*^^ 
^tc^t-rftP^aitsit^-rci. s/c isi*«f!»±»«: 

>Ff-rft^lfllt»«6 6, 5 4. 4 3kDa©^SKiSJCS 
t5Ci§:iWc (Infect.lmmun.,58: 3116-3121,199 

[00063 wnnm^^x&mux&Q*^ 

50 rft^^^O-^HSflc**. Jfil»S2^B«#®Tama96 
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ft© 6 4 kDa©^ffiSG»£lgti-f £ C <t. £7c^©Sl 

ffigfijt©gbVF#*a--~>**;*n, *sk#J£6o 

6 T 5 ✓BM>EW* l ifc5&&*V C*fc 8ffl©ffi«ltt»9 
ilLSe^'J ( 1 9<I©T 5 yH*>6ft*8»a©KWfiW- 
tt2 0ffl©T5->Bfc&»i&fc*. ) tfeociWBfSti 
(Microbial Pathogenesis, 2 5 : 101-109,1998)" C© 
6 4 kDag fift«: S P A t 3 nt l> -S. 
[0007 ] Ff*i»£*--Cit&»*.fc*» 

«W© C5R« 0 il Uin?iJ«l^* 5 l^®t£14K:^?H-C* 4 C i 
#$R^3*17C (Microbial Pathogenesis, 2 5 : 101-109,1 
998) „ 

[0 00 8] 3 hVL. M&M 1 ^©Fu.iisawaft©!®^ 

tt9ffl<DtBfcl&»0SEOEW < 1 9[I©T 5 ^«*>6«c 
S9S@©iffi?>M^«2 0<i©T5-'m*>e.^<S. ) * 
feoci, f - Ft B 6 9 k Da 

©gfiftC*& C£j5^ £ tl/c <^ffl**^» Proc Jpn 
Pig Vet Soc No.34, pp. 12-15, 1999) . CCCW^tl 

ttDJEbttaH^J*^*^ 1 0 2 9b p©«»ie^J-Cfi 

e. t ^ ? y 1 v-i^se t i i> 

h (fgffi7^>ffifc«&ffl^) ©#«ETt? 

IB) . 

[0 00 9] 4f-c^3n»ft*I©s* 

©^^fflJJaJl©»^^-^^. |»«fP5fcSR*©?c«)©^ 

Migs§ (g*. ecu tr©7*^>a#ft©ii 

»«^©* r i/XS«, ^'fk, ttJgSSfr©^ 

ttH^SI (mLT) #«ilg&T^^>r tl/t, ttMS 
■^SfiJtCtJ^©^M^*ii^-t4*5 (lmmunology.9 
0: 176-182,1997). Wfc£©*«-CttnO©tt*TS?» 

[0010] 

[»93jWKifcL J: 5 3)c*W©aWtt. ff^ 

14 £ ^ttK«nfcl««K©W«»l8©WW^«t*® 
^y'?- F. &e>c>*&t^©S^:£i£ ; &ll#;'3"££ 
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tc«j^tc*t IC©7* bX®.finW&9kZfe 
jgES/c«^Kfrr47cdt>©^4aft-r4Ct-C*4. 
[0011] C©7c*(C. <a) E*8Ptn 

jBlBfis?-©— 5? ^ u*^ F &#Htett!fflWa&* 
< j*#jfc&^3-£-57c&©'<* • ?B^*5tS:"^4 
C <t . (b)^©£*®*>6l«M§tt©^«&** 'J ^ 

7*? Ftitm^*fixe-c*sss^-s^iHK^*5iSi^sc 
i . co**>?hw* < i&mvmtiz* y * * u f 

*mmr zm&z-x y Ftaii^^Tsc £ . & 

[0012] 

it. IBt^Sfl (*££©Hife0>rCtt I aMlSFuiisawaft?: 
[jgfflb/c. ) ©J^K««USei&F©5*. fi£*£^*t 

20 snr^jfccsKwaoisuKW^^ttiWit*- 3 - f* 

a D N A le^'J £ N ;£©:»> yma-HfiDNA 

* h . BS»5SriSBB»«tt* 4>^>i«*«£©46 . 5kDa© rPPA 
(46.5kPPAiBS-T) *«Jfi-r*S*»*^@fttHLA:. 

3BM«r©s«±** >| 5 ! ss«:swajft*'H f* 

5fiS-r-&^ ; &5tAZ:bfc= 46.5kPPA5r^gfflT^ 
a/-c>h©«ffl%*>oTastrsciK:J:0. **^» 
30 v^x-Ciffi)ST^^^>Fr£14* s *D^^4^»ll©^ 

M*ffl^^Sf^ffiie»* (mLT) cifetCg*^t 
*BHJ«-*S«*WtSCO?t. JM±©»UW»6» 46.5kPPA 

irtbigjcw^ttJBas^BSffl©*^- » r- * * 4 

Lr©f"Jffl[ffiffl*^-r4Ci^JHJUfc„ S7c. 

X • ybt'X-C|^L/t:?f 6ii7c46.5kPPAK^#M© 

>©3c^tt©«#«:lt*W*. c©d;^feffin/cftt6^ 
fco«f l> C » "7 * > Bttft©** Ate t> iSffl Pltfe-C 
40 £>££#3.?>*l£. 

[0013] fi£o"C. *»Wt*«T©«fc^«:B»S4a 

^. 

( 1 ) WT© (a) X»Cb)KS%-T#y F. 
(a) f2?ija©K^^iK^7$^B£I5^J£W-«rS;j< 

Cb) S2^m©IB^J#^- 1 5c^TT 5 yttffl25(I«:*Jir>-c 1 
50 (2) ±12 (1) KEiKO^y^^Fia-FrSD 
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NA 0 

( 3 ) E5»Jg*©lB5>J## 2 fciiVS- * * U * * F EW* 

±13(2) tCl5tS©DNA„ 
[0014] (4) ±13 ( 1 ) KgBt&©# U F 
©«i6:fr«re*-3T. ±fa (2) (3) (Cl34£© 

DNA**WW<**-*flF«U 

(5 ) itriem^aaia^- 5 ^^ • ^uex-cfc*, ± 

IB (4) iClB*S©^ft 0 

(6) BfflBDNA^<D5' ^i^C^^X • ^UtT 

tC$g^3nr ±53 (5) 4CfB$g©^& 

[0015] (7) jjb <4) *>6 (6) ©orn* 
{cfBi£©^aic j: ^xwtmzntc* y -^T^ F. 

( 8 ) ±13 ( 1 ) * fctt ( 7 ) (CfBiS©* ^T"? F 
( 9 ) 7J?*^> h ±13 ( 8 ) KIBtS©? f 

do) Buiar f *i*»M©3ES*t«fflJft*. 

SttttJTC** (rmLT) -C&£. ±13 ( 9 ) KiBiS© 1 ? 

(11) ±fB < 1 ) ifctt ( 7 ) KtBtS©* 'J 
FtC*hTS!ntfc= 

[00 16] (12) #U fn-tWfcB*-'*!" 
-^-Jl^ftflfC**. ±13 ( 1 1 ) &c!BiS©in#„ 

(13) ^#BtCJS*L</c*>$fc»JSlSS-r?) nJtlt* 
<D&zmm (t h*l»<) «:±i3 (8)-(10)Ol> 

-rn*^ t3tE© "7 ^^>s/t:«±i3 (ii) fci<<« 

(12) tcgBtt®KflE*t»^-r*ct*^tfv BflSi 

d4) flaES-^^jiKrts wo»ttBt»# k ct o 

T?ft>n-2>, ±13 (13) (Cl3t£©:£i£. 
[0017] (15) J*fl#«(aB3febfc*»*fctt« 
Jfe-rSUIi&tt©***!)* (t h£P&< ) tC. ±13 ( 1 ) 
£/c« ( 7 ) {ClBiEO^y-^? Ft rmLTT^i^> b 

(16) ±13 (1 ) 4>U<« (7) iCfBtS©* 
5^ F*/c»±iB (1 1 ) t> 0 < » (12) KfBi£©in# 

©B^sassm©^^©^.. 

[0018] 2|s:BJiMStfirffiffi-r-5 rjg&u §mVM$z 
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[0019] 

[&9i©5U6©J®*] #*9iW:. ^l©SS««cte^T. 
±13 (a) Sfctt (b) Kffl3erSK?»J«^lK:mSh* 

r 5 y^ia^wr-s^y-^^'^ f. *5j;o*-e©^s^ 

■;-n.7'?FI± )K^#fi©f^B<J?aStt"C*SFu.iisawa 
^©!S^P^tnM3te^-^D-->^. tf-r/>'J-f" 
A^WV - A©JWR. WffiriBM&*O&M<0&M& 
Wh^W?**--^** F©*$fiS, ^ 

Wltelfe?g£*fflllS-C©#S&*kg. EyWffiCcM-TSB&ffllft 
SfflNMB©lSBK «fc o Ti# & C <fc J&it? £ £ „ 
[0 02 0 ] 3|s:^Bj©#';^7 - ^ F«> JBJftfiSWtaJKi 

^.^©^©a^KS'^'CBfHStifc**. cna 
c±t3)K± ixm.&2titc 6 9 kDa^p^auinM 

20 (5 9775^80 ©5"&30#g-~43 

^4 0 27 5y^C46.5kDail-^ ; 04)"C«5fe§ nt (,> 
-5>„ ^BJ©^y-^7*^ Ffct. 6 9kDataM© 

5^©y±». F>J^h7r>t»C*5S2075> 
BW> 6 fc -&1E?iJ©8|5I©^ 0 ii bgB?'J i *© ftttf&© 3 5 
T5 y^*sm0^4a/ciBmWL/-rt,^. C3fc©i|g9 

30 if-Si^tC. *J^6<^-©T>*-^tt©/cJt>(C. t/i 
Jl<D[HllR^ ; l:^b<S< $-t*SPH<tft-5.C«t*^JBJL 
fco 3 |B?iJ#-^l«:^Sn^>7 5>'miB^J© i 5^ 
NS©6075^i^«2tfc34275 

2,4 okDaxv^?'?- mmzitmv. -en©v^xcc 

fi-C©tb$5^*>a^T2|s:|^Bg©46.5l<DaJi< FJnM 
J: D l5^ft38BfNW&**«L* < C i*5«BJ U/c (f!2 
C©^*». ^6 07 5 ;WLifi®mifflKWb 
tlStSi'SCi^tl/tl^. 4 OkDa^'J-^^ 

XicJ;€>«3l©PS(c*»Bj©46.5kDaJi<';^7*^ F©tt2 
50»© 1 ©$HB£M*"C* ^ (**W3#JRl). t607 

^t?* £ C i 3 ft* . 

[0 0 2 1 ] CGXfc^&c. *«W©iJ<y^^Ftt. & 
^fLTI,^. 2|^BW«:tt*A:, 1B?U#-^ 1 te.m?T 5 

so }&gb< «ff»o3nfc7 5 ymm^^L. fr-onnm 
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[0 02 2 3 C ©ck *> ttSESCtt^KBlWIRtt&i.***. 

BShort Protocols In Molecular Biology, Third Edit 
ion, A Compendium of Methods from Current Protocol 
s in MDlecular Biology, John Wiley & Sons, Inc.# 

m . pcr (^u^^-Hfai^Jsrs) fc£©sss*Ji : 
tf-ctarrsc 7 5^B*ra©«*?»« K 

P±-c#itWtcffl^-r-5»T3y^©S^*> , 3, c© 

r«. ffi5>JfH* i ncTTStr s -/^ie?'J©N3fc©6 or s 

B©^gt?&W4aB& W*.BN^*7fc«C* 

*>. t©t§£\ sm*S6 9kDa!^RSMaM(^ffl. ± 
E)KHW>6h*N5K©2 9T5 >'ll*6tt*»»^i' 
* 4 . C £©|g D SI LEW £$i?l797 5 ^ »*» 

> wsm i ©taisjtt-cm^. b\ ±ib^jh*b i o 

±, Jff* U<B80%JiUi. J:WSt<tt90%« 

C©*TCB. im#M©Fu.lisawat*. *©SEIW**eWC 
£<. *©«©1*CWittfW««Miiaa. 2aSS. 2bSSfc 
£')fcJ;t>*^©^<*fcfi3fcTSI^©i^Ntt©^ 

■c##»9i©*5Hrt"C*4. 

[0 0 2 3] ##SHJB. *2©««K:*il»-C. ±iB(a), 
Cb)K8i5e Lfctf '^F*3-FtSDNA 
•T-5. J7*XMdNiK:.fc9. KDNA»E?U#^2(C7n 

NAtt. M«#IS©^fei*DNA$fcl*RNA^6^V 
Ai7n-->^$/c«cDNA^P-->^S (3. Sam 
brook et al., Molecular Cloninq.A Laboratory Manua 
1, Second Edition, Cold Spring Harbor Laboratory P 
ress, 

jai©^ettDNA^/c»RNA*e>^vA7-{^ y 

-*fcttcDNA5^^9-««U S§3&^P- 

^■y-i/g^fcis^-^w^' y ^-f 

W5-f7-t|»>tPCR«H«CiKJ:-jtlB 
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7c D N A % S^f 1 ** S^*©HI«<0*«SU«5EttK J: 
91B?|J&SL> BW©DNAt?**Ci%WlB-r4Ct 
as-cs-S. c©J:^icL/Tic^iJ* 3 WJbrc^ic«, D 
NA^iiSKI«:rBW©DNA%<bWJtc-&JsSr*ci*> 

[0 0 2 4] ±fBt?ffiffl§ti^7-a-^*fc«7'7-Yv 
lo -B. iB^'J*-^ lK^3ni.7 5 y«ffiEW* tettE^l* 
^ ic^ti&zt FRAk -c-©t@iilftiB?'J&cS 

#sl<«i 5~3 0«i-cifes, *tte>««p«: 
&m -ctbKflMH? 3 titcmmfr h sir s n * <o» £ t, » . 

/W^'J^^a^MfB. U*?SS (Tm) , -< * 

>&K&i'fc®:s^auT^r£, * f u >-^*> h 

iWlfefrWW ^y * -f 3 >tWik<D7, y y > 
^*>rfc^r©&##SgLl>„ PCR^frtbT 
B. H^IIDNA^14S-a:^>^ttSI^(^^«9 4 
20 -C. 15-3 0#). -*(MISDNAi^^"?-% 

r- - y > ^3 -a- -a r y > cm « 5 4 -c. 

3 08*6 lflO. DNA#'^7- te*t4«^©S® 

(dNTP) ©*irF-c©7 , 5-rv-©#fiisPicm«7 

±»fg*»»)iE-rc43W-C**. flbPCR^FB^S 
DNAOilfi. JtSK^-^-fX^KjCD-rSDSSnfi 

30 [0 0 2 5 ] ^3©^««:*3L^-c. ±iacc^ 

^U/cDNA^tf^^^^-^fFSifb, R-<f 

lgtt6CC«*U, ^UTcK^y^^F^lUR-rSCi 
itSt*> ±1 BtC^ V 1z# y * F ©SSi§^S 
■r-So *«W©#y-*^Ftt. 

F-r^DNA©±i3fe«:ffi«©->^^^" < ^^ 
F£=»- FTSDNABEJlJ^a^S**. 
40 [0026] >*-il/tB, M^S fcB*^4: 

wtsiflimic*5L>-c afwwtt^s^BSfts**^©* 

Aig^S|5{4. tRKBB^. 2-5*-*-. i>^>-y- 
50 n-CL^O. $7c^«:IBtg3tl-CC^^. $fcB3FK 
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fl^i^-iUr pQE~> V - X (7" a ^ #) , pBI uescri pt 

ir>y-x (*h^*y-» - pet^'J-x 

x>) . pUBllO, pNU200($li^fiH. B^Ms-fb^^ 
IS. 61: 669 , 1987)& £\ BSffi^ f * - £ LTpHSi^ U 
-X. pXTl. pSC5 (X - PSVK3, pBFV 

(7t^7) &£\ Sb^fflBSffl-tLz-rpcCMS <7X 
3i/) , pcDNM/Amp, pREP4 (>f>fcfFP-X>) £ 
£\ S^fflBaffl<t^TpVL^'J-X > pBlueBacIII 
t?FP-X>) &£\ iftaiiafflil/t, TiX7*5 

<h#r#S#> CtUCPES3ti&t\, sMStCI&O 
r . rUM© £ fcteXSKiBtS©^ * £ - £8cSET & C <t 
nJtEr&S^,, "Ci>$r-©«lffKCOC»rH:. 3. Sambroo 

pjfrgr$>&„ 

[0027] xo*— tcoi»r<>. «*©£>©#:£ 

iS^rfci 6 *J 0 . £ /c rtJSS©^^ * > - K^** 

r*s, mm$m t i/r trpxo * - > i 

acXP*-*-. P t XP-*-*-, p,^at-$-& 
£\ H&ffl£l/rGAPXP adhXp 
gpdXp*-£-Sc4\ tti®i«ffl<hUrsv40}7)S8Xci 

ffjXP-=&-*-tt<i:\ 

If -f £"5 -f X © 3 5 S X a * - £ - Sc £ £ {^"C £ & 
CtUcRSJSStl&O. 
[0 0 2 8 ] TiZEfflflai Ur. fll*. Itx 
^x'J^TIS. ■67^71, -K^-il/XK. '^^O Ftt 

•feXM, ^X-y-^PW-teXlL ff7l^t'©fS 

a. t v^immm. ^w~-x^Ax#-0pm (c 

HO) «IBtt£©tf*L«Wjlfflia, FXf 

&£*£#MjVt?i*S#. CWcKf 3ia^l\ &?*IA>7I 
£iMS«. rtf-frxm* WO**** • XUK* (Baci 
llus brevis) r*S. J&WBftftt LT, «T©*>© 
fcK5£$ft&C»rt5. ig-fb^J^^Affi, jffi6fr)\>*-"0J» 
fflfKy^fAft. hu^U— >a>^. Xp 
hX-^xhfe x? xPX^x F?£> ';^7*^^>3> 
j£, 7^n/^f 'J *5 Aftft £ ^ffll > £ C i #r # & . 

[0029] »W6»Sti;Mf £*lia*iSilh«fcK:Jg* 
U f^^**-tC«fc*tifc&WDNA«:&JB3tf. 

seKffiMtcwr ^^©^a^wffl i-rim*®©.® 
«a«apd<y ^x?- FtaM&^stffiSf-rsc £#r#So 
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^6 * y ^ x? FtsuR*ai wr sctm*. ft » 
[0030] ^Pfifflfftiiag^-© » p - = > x 

|^«SB©f^fl^S*"C * ^> JfinHMlaM© Fui i sawa^ 
©^feft D N A #>6 BMWaW Jtfe^* P - - > XT 5 
10 fc^OC, cn?r^»TSPti:©^Ci4^*iSia$iJPS^S a 
u3Al ■C^(CiM4Ci«:J:ot7h7>^A 
CcWKfS. Ktf-^P-^X-*^-- 7 "^* 5 Fic» 
C©»SS^.X-7X 5 F* Escherichia coli 

K»*»3SS-tt-5. ®JR«iil!±«:#6Wbfc7^SiB©3 0 
^.-^r- hP-fejUP-X^>X-7>«:^L-, y>X5 

<SSfe$tx^3P^-*i'P--=->XU < ^JlSEaK© 
^xx$>7n-; F?:5feJS*feL/Pi14i'P-> ; &f#^o 
20 [0 0 3 1 ] Pl14i'P->©7^Ja®«:ffi^^aaK ; S:^ 
JgS-t* i5fe-#»{*©e^^S±«-CV7X^^L/. 
Full savaftijl^fC^-r ^S^KitBlKK^fT 5 . ®Sfe|5r<3P 

tM&f-O-lffofrh 1 0 0~2 0 0 b p-r-3BU«3 % 

h©g§©a^-2>^SX^X5 K*fP»"rS. c 

^t?±j£©8!X7;*. 5 F©^>X- F3te^©^ai2^'J 
30 ^Applied Biosystems 373 Auto SequencerT^i^T 
4. Ol^3>fa-^-)S«f(Cj;»)jtt5bt7 5^ 
%P-F-r-&^-X>y-f : ^>X7U-A (ORF) 

ft&®mmvim$: a - f r s ae^F tzar. 
[0032] ia«aataBaMite^<o^-ty^^ ■ xi^b-x 
-c©%^ 

- Xbt'X HPD31(C©H^«^'^^X • Xu 
h'X H102(FERM BP-1087)4InI— ®#f*2>= 

40 ii^tii&^i^f), se^^A©m^st 

L-C*06 tlTOS (^^4-74997^-^) . 
[003 3] 2£#£Bfr#6ttC©A^;l/X • XUt'X HPD 

rsc^sMoa^^y-^x^ F£*sic£jg-r£;£?£ 
©r s ;m&\*^~- vTz>mfc*zmz>&A>tc^?-}\> 

50 S„ 



XL 

[0 03 4] ##SWc4o^TFuiisawa&©69kDaJC*i^ 

t -5, mnm^ommmtKm^ 3 - ft & tut 
n.W3ft/c4>©«, e?u## 1 cc^tt 5 vi£ie?iJ(402 

7 5/i)43'Ft5DNA, !}#CC1E?iJ##2«:7InT 
•?■>? X/t* Fi2?iJ£*rT£DNA (I206bp) -C*S„ 
[0 03 5] C©B5fHWUR*3-FT*DNA*^tJ 

-ClSiSfnJtl&pUBim pNU200 (HiSfiH. B^M^ft,^ 
61, 669(1987)), pHY700(S. Ebisu et al . , Bio 
sci. Biotech. Biochem., 56 : 812-813 (1992)) > pHTl 

io(#^6-i33782-^<2rfg). cne>©«aw*&£©^ 
F£&jre£&. cne©7'^^5 F£#fST£>:£ 

mthXit. 3!^©#ffijWOLflH»fc*K flW-tfJ. Sam 
blook<E> , Molecular Cloning 2nd ed. , A Laboratory M 
anual, Cold Spring Harbor Laboratory, 1989«:fEi£© 
^4i'WS3n?>. *»W©«»«KJR%=«-FT 
SDNA©Ja*Ktt, A^jl-x • ?UW4*0^at 

- £ i ^ tf-ryv^y'* FBE5»J#*§-£ s n-t i> s . 

KDNAB^O j e-*-Kff«|lI«K»63WI,»5'< 
[0 03 6 ] ##£BJ#&&cfct,>T?g£iiffiJia£ L"Cffll»6 

• ybb'XHPD3i-?"e©^a^r • ^^t* 

X HPD31S-5& £ CC^fflT * S . ?B^«-C* * '< * 

• ^i^t*x*^«^T^^»<a*a©^^ 

<. WU£. Takahashi6©^^(Takahashi et al , 3.B 
acteriol., 156: 1130 ,1983) $ fc»Takagi 6©:£ft(H. 
Takagi et al . , Agric. Biol. Chan., 53: 3099-3 
100 , 1989) t£ if. ifiWh 5 tl Z> . 

[0037] mmfflkztitc**** • ^u^oigi 
r y>. est wm^cc£*sffl^e.n^»o 

UTli. *HrV>. ^7*r>. P^x+X. + 

*if5^m. ^ y > > & Evmffig&m.. a?*, 

fte. ^b&y^A. y>BH-*y>A. y >i*r:& y •> 

£*tej£DTiSifcKm£*iS. 3J»B#1£*>nT*tt 
j e©^Wtc^^*^iH^lgiftK:^ttlTii,«J;t^ ^ 

iB*§fHUft4**Jjnit'r*>J:l». igiii!©»Jf£pH»5.o~ 
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9.0, 3*bWff$0< l*6.5~7.5-tN&-i>. Jg#fig{iii 

Si5°c~42°c. »*u<tt24x;~3rct?*o» s«B#ra 

«3l^l6~166B$ffl > 1/ < «24-96B#rar$>^> 0 

**9Jt? . J^HSftft ilSEO^ft-rrJSflT £ c t it <£ 
•oT. S*B*«:BW«M©^7 p ^F*»«fll3n4. C 
©J: LX&birilLmFmWtnmt&to<Dl5&te& 

ft. ^av h^77 ^ - Jit*(gSf I • SM©I^ 
mm. m?i^(i985))-c««{T-5 c t 5. 
io [0038] f©emr. »ss«. ±ib© 

T&CtlcZKimiiZ.VmXV^?'?- FtnM (PPA) 5: 
(pjjRL. Etc«HHT*?t»tc»iB« J ?-«©R«c*UFBl'C 
^T£C£CCcfc9«l^?5Ci*>tti*S„ ^1®^ 
*E«:-f*>SaWMIi«K«fci3»iii«*l/. ^>s*s*n 
tflMSffc»br4>«tc». c©«t^KU-cf*p.n/cPPA 

20 ©PJ^ttJt^^faSL^mMiSStt-CiSiK^^UA: 
^•^^©jfiLVf^ffll^c^^WlHlSft-C^^T^ C £# 

[0 0 3 9 ] WWfciot. /■c^jl/^ ■ ^utr^*« 

±iitr, B««K*hr*i«»^*Bt»T*jHy' , < 

^ F ; S:^:fitC^T-2>C£*5pJtfe<i:!&'5= ^oT, ± 

BaiDiof^. *^bj«$6(c. m^cowmcis^ 

X. JJBK:J«eT**»«©# y F £*tf »»* 
MJS^©?df8^ /ctt^-PAffl© 7 9 * > €:a«T -2. . 
30 [ 0 0 4 0 ] P P A£im©#0fflfi». il^ 5 w flW 
±. »IKB10y gW±. iOffJK ttlOOwgW 
±, «WClJ0OMfl*»6 1rageUh"C**. 7^^>«:«5feS 

&5PJi&T-s;te*©7^3.^> h^fln^-s©* 3 *?* L-t,^ 

40 [0041] ^Bmsmomm^mt. 

mommn®RVW*^fc®tn<Dj5&z&mux'i7 *> 

*s. ^«^©J:^(cL>rfe<fci^ SfegltfcPPA 
?:>;>M^«fK (PBS : PH7. 2) «C*»U 

■«7->fx*o. 45 umcD^oy^yxmMWM^ <&*a© 
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, PPAfctfiDKiUfcEL I SAStCiO^fflti. S/c 

iasftacM^ttBrticaii o^t 2 usiaacc 

[0 042] IWWWBJftiUfiJKtc <fc £S*!iJSi$i&K*» 
•5>B^S*^)»B©)l«a^tt)» < »^* (LT) ©aiz:^ 

ftSCittttBSnS^tr**. #JWt«l->*:LT 
«. LTfl>*S5atKsfiWttAa.i9 F©A 1 754^ 
>FiA277^>F ©»*SSI5{4© F U ^f>fBB» 
g(Argl92-Thr 193-1 leul94)S 
fcffeS-ttfcfWMfcSESf* (mLT) ©»mLT (ra 
LT) n«LT©«Kl*Tsu.ii6©^S (Immunoloq 

y,90: 176-182 ,1997)lCfiE -> tc. ttt<D%LT-A©X 
baI-EcoRI77^>^Bluescrip 

tnsK*- i^*f-«:aaso. pcRo«atot 
y awisfl-©£*BE?u%$afcs -a-fc: 2 «»© pcR^-f 

tszf^Z. 5 F (EWD 299)©XbaI-EcoRI 
t-f KcaiO> pTSU 1 3 5*»fc. C<07?ZZ 

FssiWiiMv i 1 8 4K»waftst. -e©«& 

«WH«*CAYEiSit (*1f5^ He***, y 
>=i-7-f ^>8$flD*gtft> *3 7*C. 2 4B#lfflJSi51&* 

u *«&L;fcM*»&iit«ifflu ^©±v»(c7 o%rSK 

T©fiS!{«Tsuii©^ (Microbioloqy.143 ,1797-1804 , 
1997){Cfl&-oTlT5C Tfctofc. *3cttiR 

MTEAMW (Tris-EOTA,Azide,NaCI)fc:?gfSi • 

D-J!f?>b-^*5AK7^^U TEA 
Nttffift'CiHMft. *7AK^ifcrmLT50. 3 
M*7^h-^t»^ mLTB. ADP'J#VA 

T*JJBKtt**ii>l/r<,»*. WKUfcrmLTfctt&BSffiK 

[0043] ttjftBK-ro^MK^ttt o-c« > mnnm 

ffl^x!nMi®fi©rmLTi©il^ ; &v>i;^. 9 If*. 
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JftfcU^HSrEL I SA. ">iX»^a9f'f>J'S 
JMSEttttKW L. Fuji sawat* $ fcttte©Jfil»a©R«*3S 

[0 04 4] t£-?T. #3£WcH\ JJB***>*. * 

[0045] c©*s^. *^©^u^7"^ F«c*frs 
l i 5 i-r *«wsjiH8*fcttm*Dttwe# y 

FtaH^fica^r^^tl/cinJl^. -e©tnJfo. 

[0 04 6 ] *S69Jt*3 6«C* iieSC^O/ttf y^T" 
^ F * Bin**©. "7 * * -ymmmz $ fctt^irti&Sr 
{SWT «j«Wi«©»««MJ*SSB5«' ft® u -^©W 

TS. &{*©«S«WT©&©^l^3n&t->#. ^ 

«. jr. ftffi, fls^fi^^ fflsa. »«n«rc**. 

AyTf-fe-f^ci) tti*«:j:^-cff5c:i«*'C*S. fit 
fjijmWfefe©^*'?. #«9ittcftK:i!RSEsns*>©'c 

[0 04 7] 

[ ^tef?d ] Fuii sawaftCESfflUnJSMtrf 1 © f n 

M 1 ~4 ) RCWftitt-C^IMIiKK (5BltW4 - 7 ) (C 

r o o 4 8 ] aateW i 

KW«M<Pfl»BSgPRW«fie^<P » a - >fb 

Uftt?S«-C*'2>Jfil?iSla©Fuiisawa^©^fef*D 
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xmWkLtc Jfcfe(*DNAtt4*aSB»IWIRB* Sau3A 

m&anM-CWWiLW.V >®KfcUcpBluescript IlCC^-T 
y-Sxa >L*c. cn*^C»«XLl-Blue®=i>bf-f > 
r -fe ;WC0W£& b . 100 M q/ml©T > t*" U >»*D L 
-S^JgHlKltlf. 3 7'Ct-f^«tfc„ C©3Qi 
^*10 nW IFTCKjftOia»3-e^*5^SJte*CO- 

h p Hz;bP-;^> 7^ U 3ai-I4i«: io 

•c-ebmr$mmLxm.tPiz-m&nz¥m$iitc. c©p 
az—yv -j h^gaw^pp^A^vcaffiu i>v 

- A , D N ase^* y?r- T&ill L- PWSB"C1« Kft 
ffiO?tJ»!aJlilit-C^yffiftfeO*t. 3£<?fefe;?ft7c=iP~ 

^ >y^s^sesi©»w**T^fc. ^©*§*~ 4 « 
«i©f£3g§y ?d-> «-e n-etx ©m fat^fr © 

[0049] C ©a^?g#9I±?S4>©S6« 500 m g£ 7 
a^>h©TO£T^^'>r <h?g-&U 

RSSPi^gl^ToTt. -e©M*. XLl-B1ue(pA)iXLl-Blu 
e(pB)© 2 * P - >JC?9 ^®^KStWr£tt* 5 i§* 6 ft 
7C„ XLL-Blue(pA)ffWV4E*^»^. 3/4E# 1 ~2 B 
©5EtjB£*wU XLl-Blue(pB)S¥«2/4E#l/4Ert*3 30 
B©£»U JECilS^L/fc. pBW3.8 Kb©. pAKl. 
7 Kb©-f>l7— bfcJ^TlVfc. W>»47»#m 
->> 3 >©*S*. pAi pBB«a©-f 
T<,>7c. ffl^7^X5 F©-f h 
KBWtCSIJ-aT*^ U ^M1*£fE$^&Exo-^nq Del 
etloriffiK «fc 0 . J^R»i^©$S«te^&«**» 

©pBluescript©v;V5 u i'P-^>y-9-'C h±©Not IV 
4 Vmtf>h 1 ~l .lKbi#^.6fi/c„ 40 
[0 050] #&c. tSJB©IBHK:.i3Stt««i*©wa 
tt2.8i4 bpCDttati3J>J*»SE^fc (HI), -€■©*§*> 
«aSW!Sl!aJR*3- Ft/THSl.881 bp©^* 5 .^* 1 

«E*iai!JtJ^jt^©3 , ffilj584bp=&Xl : '"Cl'^C„ SSSE&SP 

^©H^ti&Bft l ~i.iKb©^B. p/W t* 
©5'SF«3&C&-2>Kpn Itf'T h £3*5flM©pBluescript©"7 
;l,?-#l3-^>y-»M h_h©Kpn Iif h-C^0m#-5 
1.029bp©»iK-<»:^ISI0i^x6n/c o «C*5, JfiifcIS 
'(SltnMtJ^^^T'^F^o-CC^cCiA^. C© 50 
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ft* c -o tc. smmm&moim^mt 
es . 9koa-e . mnmmtm^-r s > * * h <c*isjr© 

<t — SC t, fco C ©tnJ£© C ^OC «St reptococcus 
•^Clostridium^ £*© ^7 AHtttt©Bf**»S6 St© 

*fflias^©*s^tc^i#^.6nTt^. 2od©r s y 

®t£ 1 IS^iJi U/c8 ^©^Oill/iH^'JIt^lS^^n 
7c. «»BW»ffitt©58JiK£*i*A6*i*:pMOi.029 
bp©Kpn iKm*. J&&SM1t©61~402#g©T 5 ^ 
I8lt342ffl* 3-FU *t 0 SB LBS«J«JS«^ < 

[0 0 5 1 ] pA©l,029 bp©Kpn MKZ. 
K©l%^ i ffit^CjS L 7c6xHis-< W-^5»5F PQE32 
©Kpn lt-fl>K-!l-^CI-i>^Uc. pQE32ffl^^.7* 
7^5 F«pAl-0iL/fc„ pA1.0*RFOfflft*^d»BKt 
(6xHis) i^SESSP^t©^ 
IBS^CP'b'S, 6M^T^-i ? >>''<'2'7r-CpH 8.0)i 
8W5l>T^>yT-CpH 8.0~4.5)?:ffll^c^ttT-C 
t ^ ?V> Z/^U"? - i ■=• v >Ti\> *> y ^ t <D%m&Zffl 

mvxr? -f-*sssufc. Mt&aeiraexHisi.o 

i U/c ff^b/c6xHisi.o(co^-cvi»^^ES®r§tt 

*«^/c 0 1EE*/C«3 50Mq ; S:7P'f> h©^F^T^a 

/■c>hi®^b. -r^XSI^SE^llHl^T^JSbfc. 

3 ilf^CClOOL D 5 0 © Fuii sawa^-C^TlitSS l> - 
1 OHIHSBKbfc. 3/5E^*J8L. 2/5E*si~3B© 
5EtiBffi*^bfc. *C"C. *»SJ{U/c6xHisl.0?:7P-{ 

0U q©6xHisl . 04 4 ia§&©*£S^£l¥ 2 Si(C 3 - 4 ilP^ 
B5-C 2 H^SrtaS* UT$fegEbfc. *tMSf ; &i¥2W»T 
i/^^-> \-1£Vt*C&a&.\slL. Fuiisaw»4XiorcFU©«[ 

rtiji^ic J; 0 . ?FtMI¥2aI«3 B*5«i:t>'4 B^tcBxJfiLffi 

iiia©*«s*>6©«»»"c*>w«»Br*>»*is 
nr. ^«cj»sfti»ffli3*i?t. looMcj^fffKo^-cjfi 

MM2b© 82-875tt8X 10 7 CFU©^f*iIfeS2^'t ^> ^SJS 

\s.±mK.w&&*ffi v . i ii^©B^jSfc«)iss^j9 

[0 0 5 2] ^SS^12 



( l ) ^n®-©^n-^>^ 

01tC^l//c2,814b p?r^tf^J3.8kb©-<>-9-- h?r^ 
t?7*^X5 F (*6S^l-C^L.fcpB) 4^>7'b-h 
&CUT£fiKb7t2«ffl©7-^v-ERMl(0 3. IH^'J* 

-^3) . errwl(03. ^m^-cmnmm 
ommmvims&mmA&- (02) ©-su (end« 
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£T (eni:H2©268~l,293»S*'C©#y**l'* 

*f :!,o26b P ) zpcfte-emmhtc. mm^2mmv>7' 

(03. 1S?"J##5) . ERRVl(03. G 
?J##4) *flH>T. em«e7-«fc9 3&fci*)bpSl,»K 

f»B©fl^wimaa*iK©-« (en2) ite^cen 

2 : 0 2 ©W-1.293»B*"M>* «J * f U** F :1.206 
bp) *PCRffit?»«l/?t. enOite^OWWKtt. 7*7 -f 
v-ERMli 7*7 -f v-ERRVl*. en2jtte?-©Bti§ tttt^ 
-5 ^ -7— ERM2 tV^A V — ERRVl-SrS * 100 pmol . Taq# 

^-Hf2.5*a, dNTP200 MM pSKMGllMDNAl nq. 10 
100 Ml Tac^«?g (10 mMr U (pH 8.5) . 2.5 

mMMq". 50 mMi^t^Vf A. 100 Mq/mT?~>Jfitfit7 
Jl/^3» 96*C-C30S|*ffJ#UfcSL DNA©& 

SHt (94°C. 60#) . ^5-fV-©T--y>f (54 
"C. 60#) . 77-fV-©#S (70'C. 60#) *2<&4 
?;l,Si±£CttC<fc^TiiMI3-e/<:.. ite^enl (1026 
bp)ien2 (1206 bp) fc, 0.8 %7#P~X^tI** 
«ftK«U KK-iBlRl/fc. 7*^X5 FpT7 Blue (Nova 
qenttM) £3feiC»fcera»&K en2«€s?-»r>i-£T4DNA 
'J?!/— fe'4fflUtilML/c. ilifeDNA^^M DM109&C 20 
JfcKISftU T>fv"J>50mq/ml^WLB»^» <1.0 
% Tryptone. 0.5 % Yeast Extract. 1.0 % NaCl. 1.5% 
pH 7.0) tC&^l/t. 7>trs/»j>Btt*^># 
^iliRLfc. ffliR^J: D^W5 FSrttHJL-CenliHE 
-?\ er>2iie?-*flH*"*** 7*^X5 FpT7 Blue enl. pT7 
Blue en2*t#7c„ CCTf#7c#*E. coli JM109 

/pT7 Blue enl. E. coli 3Ml09/pT7Blue errtiU/c 
[0 0 5 3] (2)^W-^l/W^)>0-i> 

if 

Bacillus brevis PNH300TP17 (FERM BP-5641)£Nco Ii 30 
Bam HTC^SL/dg. 0.^7^a-^^«^* K 
«U-C4.0 kb©KK-£[51iKU7c„ 3 6(C. pT7 Blue en 
1 pT7 Blue en2*Nco It Bam HTCHSMLtc^ 0.8% 
T*'P-X-ir';l'm«-i**t)«:^L'"Cl026 bp©enljtfc^®T 
#£1206 bp©en2«fi^»r>r£ls!JlXb. ^ti-ettfeSteK 
f#7C4.0 kb©5l^»T>4-<bT4 DNA»;^— feffcfljVTlMS 
Ufa. iI*£CNA*fflC>T^;t'X • ^Ix^X HPD31-S5 
(FERM BP-6623) ^iH 1 h a#l'-->3 >&( Agric. 
Biol. Chem., 53 , 3099-3100 (1989))-C^Wte& U 

50 mq/mlSWn^^Jte (l 9^7- r 40 
>. 0.2 %SSl+^- 0.5 1%^3- 
X. 0.001 %F eSO, • 7H,0. 0.001 %Mn SO, 
■ 4H i O, 0.0001%ZnSO, • 7H.O, 1.5 
^, pH 7.0) CC^fcLT. **W2/>»tt*i#-3 

ftenlitfi^. ei2JieT-*fiWr*^^S FpWH300 e 
rtL pNH300 en2*t#7C (0 5 ) „ S/c. CCTffJkftt 
;<C=F;bX • yUfcfX HPD31-S5/PNH300 enl. ^Jl/X • 
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TVt'X HFO31-S5/pNH300 en2i L/7C» 
[0 0 5 4] jl|ggj 3 



;^.>l/X • 7*U fc'X HPD31-S5/pNH300 enl. 7'<3 L .H'X • 
■f U t'XHPD31-S5/pNH300 en2£4'i*®& < g€:/B^T*:* 
7 ^-» 50 Mfl/»m*W™Kf**g»3 ml-C30'C-C2BPel 

Si^JS***?^. *<o^§Lhif*sos-PACE«:J:«3»W 

SrfTofc. Em (HPD31-S5/pNH300 enlig**> 6t#6il/c 
PPA) Rc>'En2 (HPD31-S5/pNH300 en2igft#> 6t#6il7c 
PPA) ©JIBe^aB. -en^^OOSODa, 465564DaT& 

*} . -en^n^ffi^©^ J F-*©<ia {c *®'' s> F £^ l. 

7C„ Jitf£. ENlB40kPPA. E 2»46.5kPPA<i:Bf ^ 
> F ©?£ 3 «fc 0 40kPPA#itt£jgS»#J 2 mq/ 1 . 46.6kPP 
A©#lft£@iS«#3500 mq/1 Tft*>"&46. 5 

kPPAK. 40kPPAKifc^"Cft)250|g©£jgS : &7isU7c.. 0 
6 tt40kPPARL>*46. 5kPPA©ffiSSIS£ PAGERtff 
X£>"/P •yf-JZsifi&.'C&Z, 

[0055] mmffli 

(l) • :/Ufc'XHPD31/pNH3O0 en2©;*c*ig* 

S.L>*46.5kPPA©fflM 

rtJ-hT. • :/Ufc*XHPD31/pNH300 en2£30'J v Y 
(L)©^t--7T^>f--W s tM-7'f-» 50 
Mq/ml^WlM^i^ifeCC-C 30-Ct?3Bfflffi<!: 5 

^■©^*±t* ; 5rSDS-PACE*5ic>'-7't7X|3iW#SS j e^ 

tr*'tf-»fc. «*T©iS*. 46.5 kDa©^:#3©EN2gE3 
K»*5400 mq/LJgJfe^iC^^tl-Cl^^ttSS^ 
rc ^'^^X • 7'Ut'XHPD31/pNH300 en2©ig*^18?: 
7|<Tif-(X0.45Mm©^ , ;='>A'-fe--' ( 5 U #7 
tt) ?:ffl^tiBl. ^|20L©^»±*^ ; 5:t#fc (> 
^*±?»^©pH ; 5:4.75tCL/. ^7-9"^ X0.45Mm©-^y 
3>*-fe-^ (5 'Jtf7*t) *ffll»"CiMt«rtTo7t. 
pH 4.75©20 mM %ffiL>* v 7 7 LSOtKO. ?gffivR5r 
IHHXU7C. C©?§*£%PH S.OJCpSaU. DEAEF3^-;l/ 
650M(mV-*) 500ml?:3t«L/c*7A(caL/. OM 
NaCl 20 nMTris-HCl (pH 8.0)^60.5 M NaCl 20mM Tri 
s-HCl CPH 8.0)© i ;^7^^v ; i>f-*^ A ^ cl " 7 ^^ 
•57 -f-^r^l^. 46.5kPPA?:100 rtM NaCl Bi^Ciga U 
fc. ^aiL7c200 ml©«WEt«t?:^il^?-*10,000©5 
X^>*-fe-7 YB: (5 'J^7tt) iffl^Tigfflb. 
7fc* fluTK-r 6 C i tC <fc 0 M^^tf o7C 0 «IS?R©46. 5kP 

PA^uiRL.. arteia»*iTi»«w»*3.6 g*»^. 46. 

5kPPA©*BS«80%-C. 6©@«*B45«r * 

o/c (« 1 ) . 
[0 05 6] 
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46. 5kPPA ©WSKiecStt 6«JK t SIR* 

iaa) iSSdng/D 46.skPPA§( g ) bjcupoo 



JSS±rS 20 400 8.0 100 

pHim 5 1000 5.0 63 

DEAE J)7A? D7h 0.2 20OO0 4.0 50 
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[0 05 7 ] ( 2 ) A^JI/* • ^U^XHPD3VPNH300 e * 
nl©*SiS*&0*ffiSa 10 

[0 05 8] j|fiiffll5 
ftSj40kPPAS£>'46. SkPPAtC X & "7 2 Zjk& yV^L*M±l 

-5-!f¥tt3*^»©B*a^rr*ofc. 5feT, ffiMPPA 
B v * £ SSSMftcSsfT 4 RSiW^te* Wfl ^ 

fco SRISRili L /c40kPPA&.O*46 . 6kPPA£ PBSKiSK 

-f >0 . 45ml, ««*BHbT.«' 5 y;l/3 . 
OOme. ^>^-f F*«/*U-bO. 05ml. tf'J 
y;K-h 80 0. 0 1 8m 1 . h 'J *>*2 . 

9 7 5mg. A.^E^K«^1^- F 1 5- 1 5mg - 

<;>^RlR^h U-fA • -7k2. 8 3mg. i^W* 

vnr-y-frf-Jl'WLi' YVV^O. 1 5 m g . 
•C2mlit5) ifffil^- ji?^3*t-tl» 
IB«f¥t»fc. Cftfc^^^ilHIIBIPHt^lHlO. lm 
1 *©ljWMC 1 0 OLD so ©Fuiisa 

wafft-C&TifeiSU 2iSia«:to/c«3^5E?:a^Ufe. *30 

jgyS-SM 46. 5kPPA ^ H 



[0 0 5 9] 46. SkPPAB 1 u e V 5 0 9€JW±©Wt»** 
m b /t#, 40PPA«ioo u e «_br 50% ELh©B6»*fc w 
U 46.5kPPA». ^jgJiii*>Kl!SW5a9£BNM6fc40kP 

PAtcib^r ®n £ c t ifitm vtc (« 2 ) . -e c -cm 

©•5-9-^ r R^^*-C©5HKWfliKK« : »46. 5kPPA©#£ 
ffll^Co ^l^tcatU 46.5kPPA£ 1 - 1 0 0 u 

2HSfflH2jl«©dli*K-3l» 

B. ftttJttWtv-JrxoJDDBrtKffiWO. *©3B#W& 
iC 1 0 0 L D 5(( ©Fu.iisaw<*ft-eij&U 2aiffl^5E*« 
SLfc. 46.5kPPAT&&Lfc^1f¥lfilYit ; &0. 5m IS 
^lfcv)X»5 0%JiLh©Ei5^ ; &^^fc (Si3) . 
Jit±©^a* 3 46. 5W>PA#B&®$yg«:M i 5--3" £ Inft* 
il^-rSfiB^ASffinT^-SCi*i*l^b/t. Ma 
kino hffltimK. l &mt L-Ct^C*©^«3iIOBeyiJ 

Bisstai^wSESswfiK wjm-c rmct&w 
(cfisprtitf, i *^±BSWHifia©^^E*fli**^ L ' 

[0 06 0] 
[«2] 











46. SkPPA 


40kPPA 


U g ) 


£»*/**» 


#.»&/*«& 


Fujisawa 


1 0 0 


10/10 


7/1 0 


(IS?) 


1 0 


10/10 


3/1 0 




1 


9/1 0 


0/1 0 




0. 1 


0/1 0 


0/1 0 


SE9 


] 0 0 


10/10 


5/1 0 




1 0 


10/10 


2/1 0 


1 


8/1 0 


O/l 0 




0. 1 


0/1 0 


O/l 0 



[006 1 ] 



(12) 



21 
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Cm 1 ) £&$£/##& 



Fujisawa 
(1 affi) 



SE9 



0. 5 
0. 1 
0.0 2 

0. 5 
0. 1 
0.0 2 



8/1 0 
2/1 0 
0/10 

7/10 
3/10 
0/ 1 0 



7/1 0 
6/1 0 
0/1 0 

9/10 
1/10 
0/1 0 



[0 0 6 2 ] jggjffjg 



( 1 ) jB«rtaW5fc8E«:<fcSffMffi 
fc5-6iai&<D^-)K*r*r>fco ffiK46.5kPPA£PBSt£ 
5^<>l-£8teU 4il»©^-»CC2iIIB!IfflPHr2ia 
iisawa^Ol X 1 0 8 T&I*IIAI2U 2iffllflCCbfc9BBR*20 



*/t2iim«©a^«s oim mm. bthl ie 

10 0/* g«±o^saf© i 0 0%##»!&I58WU $ 

[0 06 3] 
[«4J 



ft&§ U g) 






100 0 


0/3 


0/3 


1 0 0 


0/3 


0/3 


1 0 


1/3 


1/3 


0 


3/3 


3/3 





[0 0 6 4] (2)'®WW*ftKJ:*IHi 



46.5WWiSIR2 00 0 u«%n.L-TO8 0M», 4 00 m 30 OmLT ±»£l/fc*><D*IW**l,fcW*i*> Fu.iisa 



5) . 

[0065] 
, - 1*5] 

Bi«SB46.5kPPA (1.000/i g) t nnLT t<Offi-&aT'«i»ftaL,fcBira 



g jfcB2 0 0 0m g/m 1 PBS£^S*I^U »© 
^MrtiC 1 m 1 -^o2iir B Tt?215]i!iSaAL'. iifln&s 
3iaf^iCFuiisawa»CD 1 X 1 0'T£rtIJtS2U 2318 K 



2000 0/3 0/3 

400 0/3 0/3 

8 0 2/3 3/3 

0 3/3 3/3 



[006 6] __ 
46.5kPPAT&?g bfcB£©]fiL7»©V 5 XT<P3EW»«Sfe6S 

te J: 0'#H-*©46. SkPPAtCftf £ ELISAjnttffiBOil'JSS: 



50 



4©46.5kPPA 100Mq$fe^Sf©ii*n^liS^© 7 '--' 1 ' 

1S&Zfm$Vmf&$iMfoffi (Sl5©46.5kPPA 1000 
HQ + mLT 400Mflfe^^f©iifln^^*© :; ''- ;U Jfil 
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isawa^lj?StC^UlOO%©RS^ 3 &^L'it (H6) . $ 

46.5kP^MK^*W*ELlSA&fMlfi (jMrttelgdnffc 

f. EQSAjS(*ffl®«93©£(C«. 96^©v^O^ 
- hCD-S^i^tC 1 Mq©46.5kPPA ; &J!)n^.. 4*Ct?— 3£ 

h&ffli^fc. SJtffl^u- HC500flS*«?»Jfii»*ftI 

3.. 2 5 •CT90»W5je». O.O^Tween 208SjPPBSrSs 



10 
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H«©EUS/^{*fflfiW©c « . SIR U fc*Jft«t » 

1 mKDPBSrTT^. ^©-h^Ste^L/ck©* 

[0067] 
[|S6] 



46. 5KPPA ftjKSOTflliBi: v f *5»S«»B6««E 















1 ) £&&/#*& 


dfc»8t/*Sm 


Fu j i sawa 


0. 5 


10/10 


10/10 


(1 affi 


0. 1 


3/1 0 


4/1 0 




0.0 2 


0/1 0 


0/1 0 


SE9 


0. 5 


1 0/1 0 


10/10 


USD 


0. 1 


4/1 0 


2/1 0 




0. 02 


1/10 


0/1 0 



[0 06 8] 
[*7] 

m&mm 46. sxppa j» «a«ftffl»«>jfiL»3L^*^*o 

ELI SA#[#<I 



EL 1 SAMM 



30 





(ms) 


0 


1 


2 


3 


4 


5 


mm** Ug) 


0 


2 


5 


0 


2 


5 


4 1 


1,000 


0. 12 


0. 23 


0.53 


1.53 


1.74 


1.84 


61 


2.000 


0. 12 


0.32 


1.28 


0.13 


0. 16 


0.38 


4 2 


1.000 


0.04 


0.34 


0. 90 


1.73 


1.50 


1.65 


62 


2,000 


o.n 


0.21 


1.48 


0.08 


0. 14 


0.83 


4 3 


1.000 


0.06 


0.16 


0.49 


1.38 


1.23 


1.49 


63 


2,000 


0.06 


0.22 


1.95 


0.03 


0. 32 


0.46 


4 4 


100 


0.05 


0.24 


1.22 


1.45 


1.44 


1.35 


64 


400 


0. 12 


0. 24 


1.34 


0.04 


0.26 


0.55 


4 5 


100 


0.08 


0.15 


0.83 


1.70 


1.94 


1.68 


65 


400 


0. 14 


0. 11 


1.58 


0.07 


0.17 


0.76 


4 6 


100 


0.14 


0.17 


0.45 


1.72 


1.65 


1.80 


66 


400 


0. 18 


0.20 


1.64 


0.03 


0.18 


0.55 


4 7 


10 


0.05 


0.05 


0.94 


1.72 


1.33 


1.24 


67 


80 


0.04 


0.11 


1.54 


0.04 


0.09 


0.80 


4 8 


10 


0.01 


0.03 


0.63 


1.48 


1.32 


1.33 


68 


80 


0. 03 


0. 13 


1.82 


0.07 


0. 14 


0.75 


4 g 


10 


0.03 


0.04 


0. 70 


1.15 


1.27 


1.04 


40 69 


80 


0.06 


0.14 


1.69 


0.02 


0.26 


0.33 


5 0 


0 


0.04 


0.03 


0. 14 


0.12 


0. 10 


0. 18 


70 


0 


0.03 


0.12 


0.32 


0.05 


0.14 


0.25 


5 1 


0 


0. 14 


0.02 


0. 13 


0.15 


0. 17 


0.15 


71 


0 


0.13 


0.08 


0.27 


0.11 


0.13 


0.13 


5 2 


0 


D.02 


0. 12 


0.10 


0.07 


0.11 


0. 13 


72 


0 


0. 10 


0. 12 


0.21 


0.15 


0.12 


0.19 



[0 07 0 ] 

mw<D$m] aw** i anwww*FMHs«B!i*©8 9 

kDa (5 9 7T5 y B*#» 6 JdE*#'J F) ©®& 
&mtm.H*-C, 21SffiTama96ft-mBfrfflWKJ! (64k 
50 Da) <Wm8&X--Sl0kt 3n-Ct,>-SC3fc©2 



(14) SH2 0 0 0-27 9 1 7 9 

WDlMiBbEW*** 1 9 5 T 5 >H*l»*UfcN5l5 * £&©t?*>*. *»WCfc9. «T©ffi««**«*S?I 
1*64 0 27 5 - Kf4 1 2 0 6 b p 4ffll> 

r ,,^^ . yufX^Tf^NBBatU-C. ftXIEfti** [0 07 1] 1 ) t^?i?>iH'J^5ft»»i« 

A^y^^FiKJRiL-CffifflU *©&£«: .to* isap««©«wstt4a • im#i§© 
*ttlSWP«a*»WiSh4C4*»»*Ibfc. itWffflSO'^ffl©fflfe^5xM©X*^-e©*S?rnI 

• ^bf^=&?s^i-r-5^«i^<*©ig*«* 3 e>, mtsrz. 
ishxs-c^k* F«Ni*^«»r?sstcfl!«-r 2 ) *&wtm-cm h *ifc*«K©46 . 5kPFA», job ? 

>J F &lb«ccfij|* • £T • f£\Htc&M? 5 C £ &c 10 Wfttcfcl' OS^^ft^^S©^^ iMf^ffl^SSft* 

lt) i©ta^»%«*a^T* c iic i o » f ? f irc«itt*«m?*5. 

©#»C*t (,!«» • fBSfcSg^KfcfaPT 4 C t*JT* [ 0 0 7 2 ] 3 ) 46. 5kPWl*™LT4©lB*^to«r*JB 

fc #*9IKJ:446 5KDa©sK';^^F (Protective OS ■ SAKJ: OMM*^?>nfcC i*>6. fit*© 

polypeptide antigen :PPA)©J!&& • BfflKMKIiaHS 7ff >-Clil»t*ofcffl!iifi^^>©JI» 

tt©BM»*»WK*»c»r«tBKa3tiJfcc4'C*a. tern**?**. *ytffi©«JW«R^'»©««ffl«ttK«: 

RRKJ:*«ro©a»i6affitt: «fc SJMWSWftttiHBEf a®*©ffifi«. ffe^IK*^*!©*!**.-*?':^ * F 
i£&t|Wt,-c£>»*7i-e&4„ ULhcct^. 20 ?y^>©^^^©*Jffl#JBm?*4. 

nniczfrzmm ■ BcrmmD-?*- c o o 1 3 j 

SEQUENCE LISTING 

<L10> National Institute of Animal Health, the Ministry of Agriculture, 
Forestry and Fisheries; Higeta Shoyu Co., Ltd.; and Fu.iita Gakuen 

<O20> Recombinant subunit vaccines against Erysipelothrix rhusiopathiae 

<130> P99-0165 

<L70> Patentln Version 2.0 

<210> 1 
<21±> 402 
<212> PRT 

<213> Erysipelothrix rhusiopathiae 
<400> 1 

Asp Ser Thr Asp He Ser Val lie Pro Leu He Gly Glu Gin Val Gly 

5 10 15 

Leu Leu Pro Val Leu Pro Gly Thr Gly Val His Ala Gin Glu Tyr Asn 

20 25 30 

Lys Met Thr Asp Ala Tyr lie Glu Lys Leu Val Ser Leu He Asn Gin 

35 40 45 

Lys Val Lys Pro Phe Leu He Asn Glu Pro Lys Gly Tyr Gin Ser Phe 

50 55 60 

Glu Ala Val Asn Glu Glu He Asn Ser He Val Ser Glu Leu Lys Asn 
65 70 75 80 



C15) 
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Clu Gly Met Ser Leu Gin Asn He His His Met Phe Lys Gin Ser He 

85 90 95 

Gin Asn Leu Ala Thr Arq He Gly Tyr Arq Ser Phe Met Gin Asp Ala 

100 105 HO 

Met Tyr Leu Glu Asn Phe Glu Arq Leu Thr He Pro Glu Leu Asp Glu 

115 120 125 

Ala Tyr Val Asp Leu Leu Val Asn Tyr Glu Val Lys His Arq He Leu 

130 135 140 

Val Lys Tyr Glu Gly Lys Val Lys Gly Arq Ala Pro Leu Glu Ala Phe 
145 150 155 160 

He Val Pro Leu Arq Asp Arq lie Arq Ser Met Asn Glu He Ala Ala 

165 170 175 

Clu Val Asn Tyr Leu Pro Glu Ala His Glu Asp Phe Leu Val Ser Asp 

180 185 190 

Ser Ser Glu Tyr Asn Asp Lys Leu Asn Asn He Asn Phe Ala Leu Gly 

195 200 205 

Leu Gly Val Ser Glu Phe lie Asp Tyr Asn Arq Leu Glu Asn Met Met 

210 215 220 

Glu Lys Glu Leu His Pro Leu Tyr Leu Glu Leu Tyr Ala Met Arq Arq 
225 230 235 240 

Asn Arq Gin He Gin Val Val Arq Asp Val Tyr Pro Asn Leu Glu Arq 

245 250 255 

Ala Asn Ala Val Val Glu Ser Leu Lys Thr He Lys Asp He Lys Gin 

260 265 270 

Arq Gly Lys Lys Leu Gin Glu Leu Leu Glu He Tyr He Gin Arq Ser 

275 280 285 

Gly Asp Val Arq Lys Pro Asp Val Leu Gin Arq Phe He Gly Lys Tyr 

290 295 300 

Gin Ser Val Val Asp Glu Glu Lys Asn Lys Leu Gin Asp Tyr Leu Glu 
305 310 315 320 

Ser Asp lie Phe Asp Ser Tyr Ser Val Asp Gly Glu Lys He Arq Asn 

325 330 335 

Lys Glu He Thr Leu He Asn Arq Asp Ala Tyr Leu Ser Met He Tyr 

340 345 350 

Arq Ala Gin Ser He Ser Glu He Lys Thr He Arq Ala Asp Leu Glu 

355 360 365 

Ser Leu Val Lys Ser Phe Gin Asn Glu Glu Ser Asp Ser Lys Val Glu 

370 375 380 

Pro Glu Ser Pro Val Lys Val Glu Lys Pro Val Asp Glu Glu Lys Pro 
385 390 395 400 

Lys Asp 



<210> 2 
<211> 0206 
<212> DNA 

<213> Erysipelothrix rhusiopathiae 



<400> 2 

qattcqacaq atatttctqt qattccacta atcqqtqaac aaqttqqatt qctcccaqtt 60 



(16) ^2000-2 7 9 1 7 9 

29 30 

ttacctgqqa caqqqqtaca tqctcaqqaa tacaacaaaa tqactqatqc ttatattqaa 120 

aaattgqtat ctctaattaa tcaaaaaqtq aaqccqtttc ttataaatqa qccaaaggqq 180 

taccaaaqtt tcqaaqcaqt qaatqaaqaq attaactcqa ttqtaaqtqa acttaaaaat 240 

qaaqqaatqa qtcttcaaaa cattcaccat atqtttaaac aaaqcatcca aaacctaqca 300 

actaqaatcq qctacaqaaq ttttatqcag qatqctatqt atcttqaaaa ttttqaaaqa 360 

ttaacqattc ctqaacttqa tqaaqcatac qttqatttac tcqtqaatta cqaqqtqaaa 420 

caccqtattt taqtaaaata tqaaqqtaaa qttaaaqqta qaqctccctt aqaaqcattt 480 

ataqttcctc taaqaqataq aattcqtaqt atqaatqaaa ttqctqcaqa aqtaaattat 540 

. ttacctqaaq cqcatqaqqa tttcttaqtt tcaqattcaa qcqaqtataa tqacaaacta 600 

aataatatca actttqcttt qqqtctaqqq qtcaqcqaqt ttattqacta taaccqqctc 660 

qaaaatatqa tqqaaaaaqa acttcatcca ctqtatcttq aactttatqc tatqcqqaqa 720 

aatcqccaaa ttcaaqttqt aaqaqatqta tatccaaact tqqaacqtqc qaacqcqqtt 780 

qttqaatcct taaaqacaat taaaqatata aaacaaaqaq qqaaqaaact acaqqaactt 840 

cttqaaattt atatccaaaq aaqtqqaqat qttcqaaaac caqatqtact ccaacqattt 900 

attqqaaaat atcaatcaqt aqttqatqaa qaaaaaaata aacttcaaqa ttatttaqaa 960 

tcaqatattt ttgattcata taqtqtqqat qqcqaqaaaa taaqaaataa aqaaattaca 1020 

ctcatcaata qaqatqcata cttatctatq atttacaqaq ctcaatcqat ttcqqaaatt 1080 

aaqacqattc qtqcaqattt aqaatcactt qtcaaatcat tccaaaatqa aqaaaqtqac 1140 

tctaaaqtaq aqcctqaaaq tcccqttaaa qtaqaaaaac caqttqatqa aqaaaaacct 1200 

aaaqat 1206 

<210> 3 
<2U> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Desiqnated is a primer for PCR cloninq of 1026 bp polynucleotides 
encodinq 40 kPPA. 

<400> 3 

ccatqqcttt cqcttaccaa aqtttcqaaq caqtqa 36 

<210> 4 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Desiqnated is a primer for PCR cloninq of 1026 bp polynucleotides 
encodinq 40 kPPA or 1206 bp polynucleotides encodinq 46.5 kPPA. 

<400> 4 

qqatccttaa tctttaqqtt tttcttcatc 30 

<210> 5 
<211> 34 
<212> DNA 

<213> Artificial Sequence 



(17) 



31 
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32 



<220> 

<223> Designated is a primer for PCR cloning of 1206 bp polynucleotides 
encoding 46.5 kPPA. 



10 



<400> 5 

ccatggcttt cgctgattc gacagatatt tctg 
[0 0 7 4] * 

immmv 9-t«n iewi 3 : 4oi<ppa^^- f 

-r^>i026bp* l J xtls*? K0PCR^n-^>^7 

[0 0 7 5 ] 1B?iJ#^4 : 40kPPA^^^ F-T£l026bp# 
VZ? r\ $/c^46.5kPPA ; &^— FT&1206bptf" 

To 

[0 0 7 6 ] : 46. 5kPPA«:=i- F"T* 1206b 

p#y XZXs*?- TOPCR^P^>^7^*7-$: 

CHlA] WfWMFujisara**© 18 8 1 b p ©iBftWffll 
KJiata^i|S J &^t?2 8 1 4bp©ia»lB?Uo 

CHlBl »»*l»Fu.iisawaitt© 18 8 1b pOJttfeBMi 
ffflSG^HIW**tr2 8 1 4bp©*»lS?a (0iacdo 

o 

[0 2 ] KJJSffiFuiisawat*© 18 8 1b p^ESffllK* 



34 

[03 ] K^S«46.5kPPA*3- Ft* Z> 1 2 06 bpS 
t>*40kPPA*^- F"T£ 1. 02 6 bp(D*' i ;^^l/t? 

[04A] B«»KFuiisaw^OJ»8?slWt»ffi% &0 46. 5kP 
PA^n- FTS 1 2 0 6 b pCD^'J ^U*?- F<D*# 

[04B] lK^*aFuiisawat*<C>JBS5l»ffll«B* *>046.5kP 
PA^:^- FT£ 1 2 0 6b pCD#y F<D* ^ 

Utf^FEflliTsyBKyU (04AC£)O^£) . 

[04C] ^mMFu1isawa^CD®^P^tE?:^046.5kP 
PA^rn- FT* 1 2 0 6 b pO#'J5?^l/*? FO* # 

5 ] mfim^<D 1 0 2 6 b p £/c« 1 2 0 6 b p <D 

[0 6 ] ^«a<Dl026bpRc!/l203bpr'a^A/c^^^;l' 
* • ^UbfX^Cj:0**3^c40kPPA,46.5kPPACDffiM 



20 [0 



[BIB] 

GTTAGTATAT GAAACGAGTC CTAAAAAATT TAAAACCATT CTTAGGTGCA ATACTCATTT 2580 

CAATTGCGTT CTTGTTTGTC CAAGCTTTCG CGGATTTGAA GTTACCCAAC TACATGTCTC 2640 

ATATTGTTAA TGTTGGTATT CAACAAAACG GTGTTGAACA TGCAAGTCCC GATGAAATAA 2700 

GCAAAGATGG TCATGACTTA ATTGTAGCGA TATTGCCACA AGAACAAGGT CAAGCATTCT 2760 

CATCATCGTA TGAGATGAGC GGAGATCGAT ATGTTATTAA ACAAAATATT GATC 28 14 



[03] 



[04C] 

AGA GCT CAA TCG ATT TCG GAA ATT AAG ACG ATT CGT GCA GAT TTA GAA 1104 



Sl,,^, u.—.^ Arg Ala Gin Ser He Ser Glu He Lys Thr He Arg Ala Asp Leu Gin 

M A F A Y Q 
2***JKm*(SP)t EN I 

csp mm A) 

BaaHl l it 

ggstcc tla ate ttt agg ttt ttc ttc ate 
stop TDKPKEED 
1206bp 

Neol tO 



cc at* get ttc get gat teg aca gatatttctg 

M A F A D S 
99*t**r*V (SP) t EN2 



355 360 365 

TCA CTT GTC AAA TCA TTC CAA AAT GAA GAA ACT GAC TCT AAA GTA GAG 
Ser Leu Val Lys Ser Phe Gin Asn Glu Glu Ser Asp Ser Lys Val Glu 

370 375 380 

CCT GAA ACT CCC GTT AAA GTA GAA AAA CCA GTT GAT GAA GAA AAA CCT 
Pro Glu Ser Pro Val Lys Vai Glu Lys Pro Val Asp Glu Glu Lys Pro 
385 390 395 400 

AAA GAT TAA 
Lys Asp Stop 



1152 



1200 



1209 
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[01 A] 

GATCTATTTA TGAATCCAAT CTAGGGAAAT ACCTAGCCTC TTATGGTTTA GATAAAGGGG 60 

AAGCGTTTGT CGAAGATATT CAGTGGGTAC TTAAGACGAT GAATACTGCG GTTTATAMC 120 

GCGTGCAAAT GCCACCCATT GTTATGGTAT CCAATTGCGC A7TTGGTACC GTTTATCGCG 180 

AGAGTCAACT GAGATTGCAC CTTACGCAAA CTGAGCAAAA T7TAATGAAT CAAATTAAAA 240 

ATCTATAACT CTAAAACCAT CTTACTAAGG TGGTTTTTCT TTTAAAAGTA ATGTATACAT 300 

TTCTTTCTTT ACTACTAAAA AGAGTATATT AAATAAATTG TTTACAAATT ATGTCAACAT 360 

ATATTATTCT TCAAGTGGAA ATCAAGAGGG GGATAAATTA TGAAAAAGAA AAAACACCTA 420 

TTTCCGAAAG TAAGTCTTAT GTCGTGCTTA CTTTTAACAG CAATGCCACT ACAAACAGCT 480 

nTGCTGATT CGACAGATAT TTCTGTGATT CCACTAATCG GTGAACAAGT TGGATTGC7C 540 

CCAGTTTTAC CTGGGACAGG GGTACATGCT CAGGAATACA ACAAAATGAC TGATGCTTAT 600 

ATTGAAAAAT TCGTATCTCT AATTAATCAA AAAGTGAAGC CGTTTCTTAT AAATGAGCCA 660 

AAGGGGTACC AAAGTTTCGA AGCAGTGAAT GAAGAGATTA ACTCGATTGT AAGTGAACTT 720 

AAAAATGAAG GAATGAGTCT TCAAAACATT CACCATATGT TTAAACAAAG CATCCAAAAC 780 

CTAGCAACTA GAATCGGCTA CAGMGTTTT ATGCAGGATG CTATGTATCT TGAAAATTTT 840 

GAAAGATTAA CGATTCCTGA ACTTGATGAA GCATACGTTG ATTTACTCGT GAATTACGAG 900 

GTGAAACACC GTATTTTAGT AAAATATGAA GGTAAAGTTA AAGGTAGAGC TCCCTTAGAA 960 

GCATTTATAG TTCCTCTAAG AGATAGAATT CGTAGTATGA ATGAAATTGC TGCAGAAGTA 1020 

AATTATTTAC CTGAAGCGCA TGAGGATTTC TTAGTTTCAG ATTCAAGCGA GTATAATGAC 1080 

AAACTAAATA ATATCAACTT TGCTTTGGGT CTAGGGGTCA GCGAGTTTAT TGACTATAAC 1140 

CGGCTCGAAA ATATGATGGA AAAAGAACTT CATCCACTGT ATCTTGAACT TTATGCTATG 1200 

CGGAGAAATC GCCAAATTCA AGTTGTAAGA GATGTATATC CAAACTTGGA ACGTGCGAAC 1260 

GCGGTTGTTG AATCCTTAAA GACAATTAAA GATATAAAAC AAAGAGGGAA GAAACTACAG 1320 

GAACTTCTTG AAATTTATAT CCAAAGAAGT GGAGATC7TC GAAAACCAGA TGTACTCCAA 1380 

CGATTTATTG GAAAATATCA ATCAGTAGTT GATGAAGAAA AAAATAAACT TCAAGATTAT 1440 

TTAGAATCAG ATATTTTTGA TTCATATAGT GTGGATGGCG AGAAAATAAG AAATAAAGAA 1500 

ATTACACTCA TCAATAGAGA TGCATACTTA TCTATGATTT ACAGAGCTCA ATCGATTTCG 1560 

GAAATTAAGA CGATTCGTGC AGATTTAGAA TCACTTGTCA AATCATTCCA AAATGAAGAA 1620 

AGTGACTCTA AAGTAGAGCC TGAAAGTCCC GTTAAAGTAG AAAAACCAGT TGATGAAGAA 1680 

AAACCTAAAG ATCAAAAGAA GCTAGTTGAT CAATCAAAAC CCGAATCGAA TTCAAAAGAA 1740 

GGGTGGATTA AGAAAGATAA TAAGTGGTTC TATATTGAGA AATCAGGTGG AATGGCAACA 1800 

GGTTGGAAGA AGGTAGCAGA CAAATGGTAC TACCTCGATA ATACGGGTGC TATAGTTACG 1B60 

GGT7GGAAGA AGGTAGCAAA CAAATGGTAC TATCTTGAAA AATCAGGTGC GATGGCAACA 1920 

GGATGGAAGA AAGTATCAAA CAAGTGGTAC TACCTTGAAA ACTCAGGTGC AATGGCAACA 1980 
GGATGGAAGA AAGTATCAAA CAAGTGGTAC TACCTTGAAA ATTCAGGCGC AATGGCTACA ■ 2040 

GGATGGAAAA AGGTAGCAAA CAAATGGTAC TACCTTGAAA ACTCAGGTGC GATGGCAACA 2100 

GGATGGAAGA AAGTATCGAA CAAGTGGTAC TACCTTGAAA ACTCAGGCGC AATGGCTACA 2160 

GGATGGAAAA AGGTAGCAAA CAAATGGTAC TACCTTGATA AATCAGGAAT GATGCTTACA 2220 

GGTTCAAAAT CTATTGATGG TAAAAAGTAT GCATTTAAGA ACGATGGAAG TTTAAAATAG 2280 

ACGGGATATC CCGTCTATTT TTTATGAATT TATGAAATTA TCATTTGTAT ATATATTTAT 2340 

ACATTTTTTA AGTAAATGTA TTGCACATTA AAATAAATAG GAATATACTA ATAAATGAAC 2400 

GTTCTTCATT ATATCGATAA TGTACAATTA TATGTAATAT TTTTGAAACA TCTTTAATGC 2460 

GAGGCTTAAA AAAAATAACC TAAACTTTGA TGTGCTAAGA TATGCATAGA TAAGAAAGAG 2520 
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[02] 



ATGAAAAAGA AAAMCACCT ATTTCCGAAA GTAAGTCTTA TGTCGTGCTT ACTTTTAACA 
GCAATGCCAC TACAAACAGC TTTTGCTGAT TCGACAGATA TTTCTGTGAT TCCACTAATC 
GGTGAACAAG TTGGATTGCT CCCAGTTTTA CCTGGGACAG GGGTACATGC TCAGGAATAC 
AACAAAATGA CTGATGCTTA TATTGAAAAA TTGGTATCTC TAATTAATCA AAAAGTGAAG 
CCGTTTCTTA TAAATGAGCC AAAGGGGTAC CAAAGTTTCG AACCAGTCAA TGAACACATT 
AACTCGATTG TAAGTGAACT TAAAAATGAA GGAATGAGTC TTCAAAACAT TCACCATATG 
TTTAAACAAA GCATCCAAAA CCTAGCAACT AGAATCGGCT ACAGAAGTTT TATGCAGGAT 
GCTATGTATC TTGAAAAT1T TGAMGATTA ACGATTCCTG AACTTGATGA AGCATACGTT 
GATTTACTCG TGAATTACGA GGTGAAACAC CGTATTTTAG TAAAATATGA AGGTAAAGTT 
AAAGGTAGAG CTCCCTTAGA AGCATTTATA GTTCCTCTAA GAGATAGAAT TCGTAGTATG 
AATGAAATTG CTGCAGAAGT AAATTATTTA CCTGAAGCGC ATGAGGATTT CTTAGTTTCA 
GATTCAAGCG AGTATAATGA CAAACTAAAT AATATCAACT TTGCTTTGGG TCTAGGGGTC 
AGCGAGTTTA TTGACTATAA CCGGCTCGAA AATATGATGG AAAAAGAACT TCATCCACTG 
TATCTTGAAC TTTATCCTAT GCGGAGAAAT CCCCAAATTC AAGTTG7AAG AGA7GTATAT 
CCAAACTTGG AACGTGCGAA CGCGGTTGTT GAATCC7TAA AGACAATTAA AGA7A7AAAA 
CAAAGAGGGA AGAAACTACA GGAACTTCTT GAAATT7ATA TCCAAAGAAG TGGAGATGTT 
CCAAAACCAG A7GTACTCCA ACGAT7TATT GGAAAATATC AATCAGTAGT TGATGAAGAA 
AAAAATAAAC TTCAAGATTA TTTAGAATCA GATATTTTTG ATTCATATAG TG7GGATGGC 
GAGAAAATAA GAAATAAAGA AATTACACTC A7CAATAGAG ATGCATACTT ATCTATGATT 
TACAGAGCTC AATCGATT7C GGAAATTAAG ACGATTCG7G CAGA777ACA A7CACTTGTC 
AAATCATTCC AAAATGAAGA AAGTGACTCT AAAGTAGAGC CTGAAAGTCC CGTTAAAGTA 
GAAAMCCAG TTGATGAAGA AAAACCTAAA GA7CAAAAGA AGCTAGTTGA TCAA7CAAAA 
CCCGAATCGA ATTCAAAAGA AGGGTGGA77 AAGAAAGATA ATAAGTGGTT CTATATTGAG 
AAATCAGGTG GAATGGCAAC AGGTTGGAAG AAGGTAGCAG ACAAATCGTA CTACCTCGAT 
AATACGGGTG CTATAGTTAC GGGTTGGAAG AAGGTAGCAA ACAAATCGTA CTATCTTGAA 
AAATCAGGTG CGATGGCAAC AGGATGGAAG AAAGTATCAA ACAAGTGGTA CTACCTTGAA 
AACTCAGGTG CAATGGCAAC AGGATGGAAG AAAGTATCAA ACAAGTGGTA CTACCTTGAA 
AATTCAGGCG CAATGGCTAC AGGATGGAAA AAGGTAGCAA ACAAATGGTA CTACCTTGAA 
AACTCAGGTG CGATGGCAAC AGGATGGAAG AAAGTATCGA ACAAGTGGTA CTACCTTGAA 
AACTCAGGCG CAATGGCTAC AGGATGGAAA AAGGTAGCAA ACAAATGGTA CTACCTTGAT 
AAATCAGGAA TGATGGTTAC AGGTTCAAAA TCTATTGATG GTAAAAAGTA TGCATTTAAG 
AACGATGGAA GTTTAAAATA A 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
.1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1881 
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SP W (1206bp) 



pNH3Q0-mftM&$ti%/8. bre vis HPD31 
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[H4A] 



GAT TCG 
Asp Ser 

TTG CTC 
Leu Leu 

AAA ATG 
Lys Met 

AAA GTG 
Lys Val 
50 

GAA GCA 
Glu Ala 
65 
GAA GGA 
Glu Gly 

CAA AAC 
Gin Asn 

ATG TAT 
Met Tyr 

GCA TAC 
Ala Tyr 
130 
GTA AAA 
Val Lys 
145 

ATA GTT 
He Val 



ACA GAT ATT 
Thr Asp lie 
5 

CCA GTT TTA 
Pro Val Leu 
20 

ACT CAT GCT 
Thr Asp Ala 
35 

AAG CCG TTT 
Lys Pro Phe 

GTG AAT GAA 
Val Asn Glu 



ATG AGT CTT 
Met Ser Leu 
85 

CTA GCA ACT 
Leu Ala Thr 

100 
CTT GAA AAT 
Leu Glu Asn 
115 

GTT GAT TTA 
Val Asp Leu 

TAT GAA GGT 
Tyr Glu Gly 

CCT CTA AGA 
Pro Leu Arg 
165 



TCT GTG 
Ser Val 

CCT GGG 
Pro Gly 

TAT ATT 
Tyr He 

CTT ATA 
Leu He 
55 

GAG ATT 
Glu Me 
70 
CAA AAC 
Gin Asn 



ATT CCA 
He Pro 

ACA GGG 
Thr Gly 
25 

GAA AAA 
Glu Lys 
40 
AAT GAG 
Asn Glu 

AAC TCG 
Asn Ser 

ATT CAC 
He His 



CTA ATC 
Leu He 
10 

GTA CAT 
Val His 

TTG GTA 
Leu Val 

CCA AAG 
Pro Lys 



AGA ATC 
Arg He 

TTT GAA 
Phe Glu 

CTC GTG 
Leu Val 
135 
AAA GTT 
Lys Val 
150 

GAT AGA 
Asp Arg 



GGC TAC 
Gly Tyr 
105 
AGA TTA 
Arg Leu 
120 

AAT TAC 
Asn Tyr 

AAA GGT 
Lys Gly 

ATT CGT 
He Arg 



ATT GTA 
lie Val 
75 

CAT ATG 
His Met 
90 

AGA ACT 
Arg Ser 

ACG ATT 
Thr He 

GAG GTG 
Glu Val 

AGA GCT 
Arg Ala 
155 
AGT ATG 
Ser Met 
170 



GGT GAA 
Gly Glu 

GCT CAG 
Ala Gin 

TCT CTA 
Ser Leu 
45 

GGG TAC 
Gly Tyr 
60 

AGT GAA 
Ser Glu 



CAA GTT GGA 
Gin Val Gly 
15 

GAA TAC AAC 
Glu Tyr Asn 
30 

ATT AAT CAA 
He Asn Gin 

CAA AGT TTC 
Gin Ser Phe 



48 



96 



144 



192 



TTT AAA 
Phe Lys 

TTT ATG 
Phe Met 

CCT GAA 
Pro Glu 
125 
AAA CAC 
Lys His 
140 

CCC TTA 
Pro Leu 

AAT GAA 
Asn Glu 



CTT AAA AAT 240 
Leu Lys Asn 
80 

CAA AGC ATC 288 
Gin Ser He 
95 

CAG GAT GCT 336 
Gin Asp Ala 
110 

CTT GAT GAA 384 
Leu Asp Glu 

CGT ATT TTA 432 
Arg He Leu 



GAA GCA TTT 480 
Glu Ala Phe 
160 

ATT GCT GCA 528 
lie Ala Ala 
175 



(2i) 4$H 2 0 0 0 - 2 7 9 1 7 9 

CS4B] 

GAA GTA AAT TAT TTA CCT GAA GCG CAT GAG GAT TTC TTA GTT TCA GAT 576 
Glu Val Asn Tyr Leu Pro Glu Ala His Glu Asp Phc Leu Val Ser Asp 

180 185 190 

TCA AGC GAG TAT AAT GAC AAA CTA AAT AAT ATC AAC TTT GCT TTG GGT 624 
Ser Ser Glu Tyr Asn Asp Lys Leu Asn Asn lie Asn Phe Ala Leu Cly 

195 200 205 

CTA GGG GTC AGC GAG TTT ATT GAC TAT AAC CGG CTC GAA AAT ATG ATG 672 
Leu Gly Val Ser Glu Phe He Asp Tyr Asn Arg Leu Glu Asn Met Met 

210 215 220 

GAA AAA GAA CTT CAT CCA CTG TAT CTT GAA CTT TAT GCT ATG CGG AGA 720 
Glu Lys Glu Leu His Pro Leu Tyr Leu Glu Leu Tyr Ala Met Arg Arg 
225 230 235 240 

AAT CGC CAA ATT CAA GTT GTA AGA GAT GTA TAT CCA AAC TTG GAA CGT 768 
Asn Arg Gin lie Gin Val Val Arg Asp Val Tyr Pro Asn Leu Glu Arg 

245 250 255 

GCG AAC GCG GTT GTT GAA TCC TTA AAG ACA ATT AAA GAT ATA AAA CAA 816 
Ala Asn Ala Val Val Glu Ser Leu Lys Thr He Lys Asp lie Lys Gin 

260 265 270 

AGA GGG AAG AAA CTA CAG GAA CTT CTT GAA ATT TAT ATC CAA AGA AGT 864 
Arg Gly Lys Lys Leu Gin Glu Leu Leu Glu lie Tyr lie Gin Arg Ser 

275 280 285 

GGA GAT GTT CGA AAA CCA GAT GTA CTC CAA CGA TTT ATT GGA AAA TAT 912 
Gly Asp Val Arg Lys Pro Asp Val Leu Gin Arg Phe He Gly Lys Tyr 

290 295 300 

CAA TCA GTA GTT GAT GAA GAA AAA AAT AAA CTT CAA GAT TAT TTA GAA 960 
Gin Ser Val Val Asp Glu Glu Lys Asn Lys Leu Gin Asp Tyr Leu Glu 
305 310 315 320 

TCA GAT ATT TTT GAT TCA TAT AGT GTG GAT GGC GAG AAA ATA AGA AAT 1008 
Scr Asp He Phe Asp Ser Tyr Ser Val Asp Gly Glu Lys He Arg Asn 

325 330 335 

AAA GAA ATT ACA CTC ATC AAT AGA GAT GCA TAC TTA TCT ATG ATT TAC 1056 
Lys Glu He Thr Leu He Asn Arg Asp Ala Tyr Leu Ser Met He Tyr 
340 345 350 



BEST AVAILABLE COPY 
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b c M a be 



EN2 
EN1 



CBB&fe western blot 



M: Low Marker(CBB), 

Pre-stain Marker(western blot) 

a: pNY326ia*±7* 

b: pNY326-EN4**±5* 

c: pNY326-EN2**_t» 

sample 



[»WB] ¥^12^2^1 70 (2000. 2. 1 
7) 

i^mss. i ] 
[MjEttmwmz] mmm 
iMiEMMiMmzi n?mi 6 

iimm i 6 ] mm 1 & u < «7 tciets©^ 

* ? ^&mWM (b r =Hfe< ) $ fctt^Ttn^^^-r 

m--©<gs#&,> 

[3^ffiIE2] 

[ffilEtt0.mB&] 0 0 17 
[ffluEF*!^] 

[0017] (15) ^#B(c®^b/c*$/c».®^ 

-?z>s]m'&o&z>®M (t r £i&<) ±ted)*fc 

fct ( 7 ) IC&M<D# V "Vff- F <t rmLTT^^^*> Ft© 

*j«i»(ap5MSiNWs*a. 
(i6> jje (i ) *>b<w (7) tests©* 1 ; 

? F* fct*±e (1 1) fcL<«(12) 0CfB«£©J/i{* 
©. •? * >Stttt^Xfc F£i%< ) t tcitmfViW^U 

©t&m^©teS££o 



[»IE#JMBS«] BJffl* 
[»iE*«U3l&S] 0 02 2 
[RjE2r8c] 
[RiErtS] 

[0 02 2] C(D J: 5 ikXHOft^tCBMRBftl^. 

Ifge^iJS-^ 1 CC^T # !>^f F*3-Ft4DN 
A^l**tc* U =f* f U*?- FWtM*RW^«S3EW* 

tfShorc Protocols In Molecular Biology, "Third Edit 
ion, A Compendium of Methods from Current Protocol 
s in Molecular Bioloqy, John Wiley & Sons, Inc.# 
M) . PCR (#V ^--tftSIHSJEc;) &<!:©&fl5£ffl 
l^-C^S D N A . C tlSrJi^^Sifflia-C^ 3 

i4T5^©i5i±. igat*T 5 smm±. m*&T$sn 
m±-cmm mcmis 47?> mm<Dm$i& $> o . c © 

■C»> BB?U#-*t 1 OC^TT 5 yMie?iJ©N^©6 0 T 5 
^^^©(#^S/c»iSm©)T 5 y®©^9-fftf0c# 
*< *rfcRtf»R«:*tTSRKS. 

^>„ C ©*§•£•, BWRR6 QkDafflaftSSflHnRC^H. -t 
fe)tCi2«t)P>n€)N*©2 9T5 ^1*655^^ 

V i © T 5 y^U-^^U-C©^§|5]tt (3S?>JJfc%S«:<fc 
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©Fu.iisawat*. *©SMM*A:tf"C& < - *©«©#(« * 



7C> h-^— >>©££# 

(51)Int.Cl. 7 aWMB# 
C 0 7 K 16/12 
C 1 2 P 21/02 
21/08 
G 0 1 N 33/569 
33/577 

//(C 1 2 N 15/09 Z N A 

C 1 2 R 1:01) 
(C 1 2 P 21/02 
C 1 2 R 1:08) 

T StUlft-? iff 2 #«6© 8 ty$i 

wmm mam 

C72)»BJ^ &2 

-PSS«t^TtJ 2 #ifc© 8 k^S 

T«M**-i1j**fc2»tt©8 t«l 

^m»-0<«rU^7K4T@ll 919-103 



F I 

C0 7K 16/12 
C 1 2 P 21/02 

21/08 
G 0 1 N 33/569 

33/577 



r-73-K (#*) 



F 
B 



^ftSmo < tfrfJg« 1 TS18- 1 405- 
404 

C72)fM3# it **t 

«*n»»Krlf^Wr BB* * a 1 - 98 3*8 

F £ —A (##) 4B024 AA01 BA31 BA43 CA04 DA07 
EA04 GA05 G/Ul HA01 

4B064 AG27 AG31 CA02 CA10 CA19 
CA20 CC24 CA01 

4C085 AA03 AA13 AA14 AA38 BA13 
CC07 CC23 CC32 DD61 EE01 
EE06 FF14 FF19 GG10 

4H045 AA10 Mil AA30 BA10 CA42 
DA76 DA86 EA29 FA72 FA74 
GA22 GA23 



